Previous studies by a number of investigators have documented the effects of exercise on various aspects of pulmonary function in exercise-induced airway obstruction. Some investigators reported this phenomenon in a large percentage of young patients with uncomplicated asthma as defined by the CIBA Foundation Symposium (1959) . Other studies (Fisher, Holton, Buxton, and Nadel, 1970; Vasallo, Gee, and Domm, 1972) were undertaken to define more fully the nature of the abnormal response to exercise.
In adult patients exercise may be the only factor which precipitates airway obstruction (Crompton, 1968; Stanescu and Teculescu, 1970) . Unfortunately, it has been difficult from most reports to deduce the extent of chronic obstructive lung disease, as defined by Orie, Sluiter, de Vries, and Tammeling (1961) and Fletcher (1961) in these patients with exercise-induced airway obstruction. The present study was undertaken to delineate further this category of patients in relation to chronic obstructive lung disease and to some of the symptoms of this disease.
SUBJECTS AND METHODS
Patients in hospital with chronic obstructive lung disease who had experienced breathlessness after exerRequests for reprints to: Dr. F. Gimeno, Beatrixoord, Haren (Groningen), The Netherlands tion were referred to the laboratory for routine pulmonary function tests. The special procedures outlined below were explained to each subject in detail before participation in this study. All tests were made while the subjects were in a steady-state phase of their chronic lung disease. The tests were completed within a few days and no subject was clinically ill on the days of the study. The severity of the chronic obstructive lung disease was graded from 0 to 4 according to the prevalence of the following respiratory symptoms: cough, phlegm production, attacks of dyspnoea at rest, and breathlessness during exertion. The gradation was based on the history and clinical observation (Tammeling, Sluiter, Hilvering, and Berg, 1971) . The age of onset of the disease was also included. The subjects were examined and inquiry was made concerning symptoms and signs of nasal disease. The results of allergy skin testing, histamine threshold concentration indicating bronchial hyperreactivity (de Vries et al., 1964) (Astrand and Rodahl, 1970) . The heart rate was monitored electrocardiographically and was recorded at the end of six minutes' exercise. The FEV1 was measured before exercise. Statistical analysis for significant differences between groups was performed using Student's t test for lung function and laboratory data and the chi-square test for clinical data. We tested the hypothesis that there was no significant difference between group 1 and group 2.
RESULTS
Twenty of the 42 patients studied had a postexercise decrease in excess of 10% of the preexercise FEV, value and were allocated to group 1, while the remaining 22 patients were placed in group 2.
HISTORY AND CLINICAL FINDINGS (Table I) The two groups did not differ significantly with respect to age of onset of the complaints, incidence of cough and phlegm production, severity of dyspnoea and breathlessness during exertion, family history, smoking habits or presence of nasal disease. The mean age was the same in both groups (30 years) with a range of 14 to 59 years in group 1, and 14 to 54 years in group 2. There were 15 men and 5 women in group I and 18 men and 4 women in group 2. There was also no difference in the mean height and weight. RESPIRATORY FUNCTION AND BLOOD GASES (Table II) The means of total lung capacity (TLC) and vital capacity (VC) as a percentage of the predicted values (Group 1: TLC=109% and VC=102%; Group 2: TLC=100% and VC=98%) were normal and similar in both groups. After bronchodilatation the means were about the same as before. The FEV, and MVV before bronchodilatation tended to be lower in group 1 although there were no significant differences between the means of the two groups. In both, the means of FEV, and MW became normal after bronchodilatation. The mean of the pressure (Pvisc) to overcome the mechanical work during quiet breathing tended to be higher in group 1 (P<0-05); however, after bronchodilatation, all mean values were within the normal range. The quasistatic compliance was normal in both groups, but after bronchodilatation was slightly increased in group 1 (P<0-05) ; the values indicated abnormally compliant lungs. In group 1, the transpulmonary pressure at full inspiration (PTLC) was less than in group 2 (P< Paco2 ( (Table III) There were no significant differences between the means of FEV1 before exercise, level of exercise work, and heart rate after six minutes' work, indicating that probably there was no difference in training in cycling or fitness between the groups. In fact the only significant difference in all the data shown in Table III were the FEV, values after exercise. The probability of the differences being due to chance was less than 0-05 and 0-01 in the first and second minute after exercise. In seven patients the maximal decrease in FEV, occurred between 1 and 3 minutes, in 10 patients it was between 10 and 14 minutes, and in only four between 28 and 30 minutes. The mean maximal decrease after exer- (Katz, 1970) . In our experience, this phenomenon can also occur in older age groups and in patients belonging to the group of chronic obstructive lung diseases, as defined by Orie et al. (1961) and Fletcher (1961) . The report of Simonsson and associates (1972) 
